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Adjustment device for a fine machining tool 

Specification 

5 The invention relates to an adjustment device for adjusting the position of at least one cutter of a 
fine machining tool, particularly a reamer, with respect to a cutter support, as well as to a 
corresponding fine machining tool. 

In fine machining tools of this sort, one of the accuracy requirements is that the cutting edges 
10 must move in an orbit which is well centered on the rotational axis of the tool. Various solutions 
to solving this problem are known: 

To enable precisely centered restraint of a tool shank, e.g., a drill shank or a burr shaft, hydraulic 
expansion chucks are known, for example, from DE-GM 94 1 1 260 or DE 27 00 934 Al in 

15 which a toroidal chamber in the clamping chuck element is bordered radially inwards by an 
expansion bush which elastically deforms inwards in the radial direction upon placement of a 
hydraulic pressure in the toroidal chamber and which thus rigidly clamps on all sides the tool 
shank which is pushed into the receiving hole. Expansion chucks of this sort are known, for 
example, from the 01/2002 edition of the brochure "Hoher, schneller, weiter. . (i.e., "Higher, 

20 faster, further. . .") from the company Hauser HSC-Technologie. 

To allow precisely centered chucking of hollow cylindrical components, expansion mandrels are 
known on the other hand which also operate using hydraulic pressure and have a toroidal 
chamber which is bordered radially outwards by an expansion bush. Centered chucking of the 
25 workpiece occurs through extension of the expansion bush. 



{00048701.DOC /} 



1 



Moreover, in the German utility model DE 296 14 727 Ul, a hydraulic expansion chuck is 
shown in which a tool shank is restrained and on which on the outside additionally a hollow- 
cylindrical tool is chucked. A ring-shaped pressure chamber is used which has an outer wall 
which is elastically deformable in a radially outwards manner and an inner wall which is 
5 elastically deformable in a radially inwards manner. Using a screw which when it is screwed into 
a hole presses on a piston in a hydraulic cylinder which is connected via connecting channels to 
the toroidal chamber, a hydraulic pressure is applied. This results in an extension of the inner and 
outer walls of the toroidal chamber, it being possible to rigidly restrain or rather chuck the tool 
shank as well as the hollow cylinder over their entire circumference. 

10 

All of these previously known clamping means have in common that they allow highly centered 
restraining or chucking of the tools or rather the workpieces. 

Fine machining tools such as reamers for large diameters or honers as are used, for example, for 
15 honing cylinders, have cutters which (e.g., attached on a clamping ring) are clamped on a 
clamping mandrel. The cutters are thus situated radially outside and without any larger axial 
offset directly on the chucking. It is prevented in this manner that a centering error can 
accumulate along the protruding drill length up to the drill bit. However, the problem that arises 
is that the work is subject to extremely small diameter tolerances, i.e., the position of the cutting 
20 edge(s) must be set precisely in the radial direction. 

On the other hand, in precision boring tools the axial position of the cutting edges can be critical, 
e.g., with respect to a zero point of a CNC coordinate system. Using the known chucking and 
restraining apparatuses, it is possible to achieve high concentric accuracy and vibration-damped 
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tool restraining, but the fine adjustment of the position of the cutters which is desirable for fine 
machining tools cannot be achieved in this manner. 



The object of the present invention is thus to create an adjustment device for a fine machining 
5 tool which can be used to set the position of the cutter(s) with respect to a cutter support as 
accurately as possible as well as a fine machining tool with an adjustment device of this type. 

This objective is solved with respect to the adjustment device and with respect to the fine 
machining tool. 

10 

Further refinements are the subject of the dependent claims. 

The adjustment device according to the invention uses the expansion chuck technology which is 
known per se from the prior art for chucking or restraining tools on expansion mandrels or 
15 expansion chucks in which expansion chuck technology hitherto a tool is clamped in a chuck or 
on a mandrel through material extension on the tool support. With the adjustment device 
according to the invention, however, it is possible for the first time to finely adjust the position of 
the tool cutter with respect to a cutter support. 

20 Through an offset of the cutter with respect to the pressure chamber in the adjustment direction, 
it is achieved that an extension of the outer wall of the pressure chamber or rather of the cutter 
support caused by an application of pressure by the pressure transfer means in the pressure 
chamber leads directly to a positional displacement of the cutter. Through appropriate 
manipulation of the pressure generation device, the position of the cutter can be adjusted in the 

25 desired manner. 
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As has been shown in trials with the fine machining tool according to the invention, it is possible 
to meet tolerances in the range of 1/1000 mm, whereas adjustments of approx. 1/10 mm are 
limiting. Pressures of up to 1000 bar were used. A large pressure increase in the pressure 
5 chamber corresponds to only a very small extension of the pressure chamber outer wall (of the 
expansion outer wall section of the support member). The adjustment device according to the 
invention thus acts like a lever so that the extension can be metered very precisely. 

In one advantageous embodiment, the pressure chamber and the cutter to be adjusted are 
10 arranged in the adjustment direction on a line, i.e., the pressure chamber lies exactly below the 
cutter(s). The wall extension induced by the adjustment device then acts directly upon the cutter. 
However, other geometries are also imaginable, particularly in case of predetermined geometric 
outer dimensions of the fine machining tool which do not admit any other structural shape. 

15 In tools in which it is important to have the most parallel arrangement possible of the cutting 

edges with respect to the rotational axis over the entire edge length, e.g. in case of honing stones 
in honing tools, it is advantageous if the pressure chamber under the cutter extends over the 
entire (axial in case of honing tools) length of the cutting edge. In this manner, a parallel 
displacement of the entire cutter is guaranteed. 

20 

In other tools such as reamers, the primary concern relates to the region of the cutting edges near 
the tool corner. In this case, it is advantageous to arrange the pressure chamber only under the 
region of the tool corner in order to direct the entire transfer of force to the region near the point 
and thus achieve efficient usage of the pressure. It can even be desirable to adjust a cutter at an 
25 angle, e.g., in a clearance angle setting. 
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It is preferred to use an (at least approximately) incompressible fluid as the pressure transfer 
medium in the pressure chamber of the expansion chuck device, with a particular preference for 
hydraulic oil, since in this manner in the elastic region of the extension also an at least 
5 approximately linear transfer function of the force applied with the pressure generation device 
and of the wall extension, or rather of the cutter adjustment can be obtained in this manner. In 
case of liquid-lubricated tools, in contrast, a filling with the lubricant is also possible under 
certain circumstances. 

10 By using a plastic or rather elastomer bush or rather insert, on the other hand a change in the 
transfer behavior during heating, trapping of air or leaks can be prevented so that the desired 
cutter adjustment can be achieved reliably. A gel is also imaginable in this context. 

It is advantageous for pressure generation to provide a screw which can be screwed into a 
15 threaded hole which is connected to the pressure chamber. The fine adjustment can then be 
effected by means of a change in the volume which the pressure transfer medium assumes by 
screwing in the screw to the desired screw-in depth. 

Within the sense of good accessibility and in order to also enable small outer diameters of the 
20 tool on the reinforced cutting edge section, the pressure application device is separated from the 
expansion chuck device advantageously over an axial distance. Advantageously within the sense 
of low leakage losses, the screw guided into the blind hole presses on a hydraulic piston guided 
in a hydraulic cylinder. 
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1 1 

Alternatively, the pressure can be exerted on the hydraulic cylinder also via a corresponding 
pump. 

Moreover, it is advantageous if there is already an allocation of certain values of the input 
5 quantity of the pressure generation device, in the case of the screw thus, say, the screw's angle of 
rotation, to corresponding positional adjustment values of the cutter, i.e., if, for example, it is 
known how the corresponding extension turns out at a certain temperature, wall strength of the 
expansion outer wall section, etc. Based on a calibration of this sort, it is then possible to finely 
adjust the diameter based on the force of the pressure application device without a verification 
10 (e.g., a dimensional check) on the cutter being necessary. 

The adjustment device according to the invention is particularly suitable for a radial adjustment 
of the cutter(s). Here, it is advantageous if the pressure chamber is formed with a ring shape, 
particularly in multiple-edged tools. The uniform pressure distribution over the entire 
15 circumference and thus uniform extension lead advantageously to a desired centering of the 
cutters on the longitudinal axis of the tool and thus to a high concentric accuracy of the cutters. 
Within the sense of the most direct force transfer possible, however (particularly in case of a 
single-cutter) a configuration of the pressure chamber is also imaginable in which the pressure 
chamber is restricted to the local circumference section of the cutter. 

20 

The cutter support is a tool mounting basic element, which is equipped, say, with a coupler 
which is suitable for HSK or SK systems, so that the fine machining tool can be used on 
common machine tools, particularly CNC machines. For example, a screw connection of 
indexable or exchangeable cutting inserts can be provided on the tool mounting basic element 
25 here also in combination with the other embodiments. A configuration with three cutters has 
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proven to be particularly suitable for fine machining tools such as reamers. As alternatives, 
however, cutters that are soldered on or cutters which are rigidly present on the basic element are 
also generally imaginable. 

5 In order to be able to use standardized tool mounting basic elements, the at least one cutter is 
arranged, according to the advantageous further development, not directly on the tool mounting 
basic element but instead it is chucked using a support ring which thus forms the cutter support. 
Here, the ring-shaped pressure chamber is particularly advantageous since in this manner the 
chucking of the support ring can be effected simultaneously in a centered manner. 

10 

Here, the pressure chamber can be molded entirely in the cutter support ring. This results in a 
support ring which can be distributed separately which does not require any special tool basic 
elements. However, it is easier to manufacture if the pressure chamber is bound on the one hand 
by the tool mounting basic element and on the other hand by the installed cutter support ring. 

15 Particularly when using fluids as the pressure transfer means, a sealing of the gap between the 
cutter support ring and the basic element is required. The sealing can be provided by a solid 
interference fit of the ring on the basic element. On the other hand, the sealing can take place 
also by means of a circumferential soldering with which the support ring can be simultaneously 
attached on the basic element. The use of shaft seals, O-rings or similar types of seals is also 

20 imaginable. 

The proposed adjustment device is suitable particularly also for step fine machining tools. For 
this purpose, the tool mounting basic element has a central tool holder into which a tool shank of 
an additional tool can be advantageously restrained using an expansion chuck. Other chucks are 
25 also imaginable, but the use of an expansion chuck has proven expedient due to the good 
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concentric accuracy. There is also the additional advantage that a coupling of the adjustment 
device according to the invention with the expansion chuck can be effected. 

Thus, the pressure chamber can be used both for the expansion chuck and also for the adjustment 
5 device. This results in a comparably simple and cost-effective design of the tool. On the other 
hand, it must be noted that the inner wall of the pressure chamber is pressed against the centrally 
restrained tool, whereas the outer wall of the same pressure chamber acts as an extension element 
belonging to the adjustment device, resulting in an undesired but unavoidable coupling of the 
two clamping systems. An adjustment of the cutters arranged on the outer circumference is thus 
10 possible only more in a parameter range which takes into account the restraint of the central tool. 

In a further advantageous embodiment, the tool thus has separate pressure chambers for the 
expansion chuck and adjustment device which are connected via a pressure coupling. This design 
is more costly, but in this manner at least the position, shape and size of the pressure chamber of 
15 the adjustment device can be selected independently of the expansion chuck. However, the 
pressure in the two systems remains a common quantity since the pressure chambers have a 
pressure coupling. 

The pressure of the adjustment device is thus still not independently selectable from that of the 
20 clamping chuck, but through clever choice of the geometry of the pressure chambers or rather the 
wall thickness of the extension walls, it is possible to ensure that within a desired range despite 
the pressure adjustment for setting the position of the cutters arranged on the outer circumference 
a sufficiently rigid restraint of the central tool is retained. Due to the pressure coupling, however, 
a pressure generation device can be used in common so that a separate connection of the pressure 
25 chambers to the pressure generation device is not required, which can result in cost benefits. 
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Moreover, it would at least be theoretically conceivable to limit the pressure coupling in the 
desired manner to certain pressure regions by means of pressure limiting valves or the like. 

A complete separation of the expansion chuck from the adjustment device can be more 
5 expensive. However, in this case with minimal mutual influence it is possible on the one hand to 
adjust the cutter position of the (step) cutters and on the other hand the clamping force of the 
expansion chuck for holding the (rough-cutting) central tool. 

Insofar as it appears expedient, the individual features of the embodiments can be arbitrarily 
10 combined. The invention is also not limited to the named embodiments; for example, besides a 
one-dimensional, particularly radial cutter adjustment, a multidimensional, say, simultaneously 
radial and axial cutter adjustment, is possible without leaving the scope of the invention. Here, 
two walls of a pressure chamber can act as extension walls, but multiple pressure chambers with 
each having an extension wall can also be provided. 

15 

These and other objects, features, and advantages of the invention will become apparent to those 
skilled in the art from the following detailed description and the accompanying drawings. It 
should be understood, however, that the detailed description and specific examples, while 
indicating preferred embodiments of the present invention, are given by way of illustration and 
20 not of limitation. Many changes and modifications may be made within the scope of the present 
invention without departing from the spirit thereof, and the invention includes all such 
modifications. 

Preferred embodiments of the invention are explained hereafter in greater detail based on 
25 schematic drawings. The figures are as follows: 
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Fig. 1 is a basic schematic drawing which is used to explain the adjustment device according to 
the invention; 

5 Fig. 2 is an enlarged section from the drawing in Fig. 1; 

Fig. 3 is a basic schematic drawing of a further embodiment of the adjustment device according 
to the invention; 

10 Fig. 4 is a lateral view of an embodiment of the fine machining tool according to the invention; 

Fig. 5 is a lateral view of a further embodiment of the fine machining tool according to the 
invention; 

15 Fig. 6 is a lateral view of a further embodiment of the fine machining tool according to the 
invention; 

Fig. 7 is a lateral view of a further embodiment of the fine machining tool according to the 
invention; 

20 

Fig. 8 is a lateral view of a further embodiment of the fine machining tool according to the 
invention; 

Fig. 9 is a cross-sectional view of the embodiment shown in Fig. 8 along the line IX - IX; 



{00048701.DOC /} 



10 



Fig. 10 is a detailed view of detail X in Fig. 8; 

Fig. 1 1 is a sectional view of a cutter support ring for the fine machining tool shown in Figs. 8 to 
10; 

5 

Fig. 12 is a sectional view of a further embodiment of the cutter support ring; 

Fig. 13 is a section of a further embodiment of the invention; 

10 Fig. 14 is a chart in which the transfer function of an adjustment device according to the 
invention is plotted quantitatively; and 

Fig. 15 is a scale on a rotary controller on which the cutter adjustment can be read off per angular 
segment. 

15 

Reference is made initially to Figs. 1 and 2, and the principle of operation of the adjustment 
device according to the invention will be explained. A pressure chamber DK is arranged below a 
cutter S which pressure chamber DK is filled with a pressure transfer means and has a pressure 
applied to it via a line Z. Between the cutter S on an exchangeable cutting insert and the pressure 

20 chamber DK, there is an outer wall W of the pressure chamber DK having a small thickness 

while the pressure chamber is otherwise enclosed with fill material. As is shown by the arrows in 
the pressure chamber DK, the outer wall W of the pressure chamber DK experiences upon 
application of an external pressure a two-dimensional load. If this load exceeds a certain value, 
the wall W is deformed in direction R. Since the length L D of the pressure chamber corresponds 

25 to the length Ls of the cutter, there arises over the cutter length L s in many parts an extension of 
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the pressure chamber to the outside, i.e. essentially a displacement of the wall W to the outside. 
Particularly on the edges, the wall W is curved and extended so that there arises in remote-edge 
regions [in regions far from the edge] of the wall W the displacement of the wall W shown in 
Fig. 2. However, there also occurs an elastic material compression in the displacement direction 
5 (i.e., the adjustment direction). Due to the small scale of the compression of the wall W in 
comparison to the displacement, this effect was intentionally neglected in Fig. 2. The drawing 
thus shows in an idealized manner an (infinitesimally small) section of the wall W which is 
pressed outwards under inner pressure in the pressure chamber DK. In the idealized 
representation, the extension dK of the chamber corresponds to the displacement dS of the cutter. 

10 

As is shown in Fig. 3, an adjustment of this sort can also occur in a multidimensional manner; a 
first pressure chamber DK1 and a second pressure chamber DK2 press via a wall on an 
exchangeable insert, the position of the cutter SI being adjustable with the first pressure chamber 
in a first direction Rl, whereas the position of the second cutter S2 is adjustable with the second 
15 pressure chamber DK2 in a second direction R2. In this manner, for example, the radial 

coordinate of the minor cutter and the axial coordinate of the main cutter can be adjusted to the 
step cutters of a step drilling or rather reaming tool. 

Fig. 4 shows a three-cutter reamer according to the invention. For coupling to a machine tool, the 
20 tool has an HSK interface in the form of a standardized drilled shank with two driving slots. 
Exchangeable cutting inserts 27 are screwed down on the tool point on the tool mounting basic 
element 1 in guide tracks 25. The exchangeable cutting inserts 27 have in each case a cutting 
edge S which extends roughly parallel to the tool's rotational axis (at a small clearance angle). 
Radially within [inside] the exchangeable cutting inserts 27 with the cutters S there is a pressure 
25 chamber 4 which is indicated using a dashed line, which pressure chamber 4 is located axially in 
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the region of the tool corner or rather cutting point. The pressure chamber is connected to a blind 
hole 10 via a connecting channel 20. By means of an hexagon socket screw which is screwed 
into the blind hole 10, pressure can be generated and introduced into the pressure chamber using 
a suitably chosen pressure transfer means, e.g. hydraulic oil. In this manner, the wall between the 
pressure chamber and the exchangeable cutting inserts experiences a pressure load and is pressed 
radially outwards. The pressure chamber extends in a ring-shaped manner over the entire 
circumference of the tool. Due to the uniform pressure distribution on the entire circumference, 
there arises, besides an equally large radial positional adjustment on all cutters S, a centering of 
the tool cutters S. Moreover, there arises an angular excursion of the cutting edge with respect to 
the rotational axis due to the arrangement towards the tool corner of the pressure chamber during 
the positional adjustment of the cutter. To enable bubble-free filling of the pressure chamber 
with the hydraulic fluid, moreover, a hole 33 for a ventilation screw is provided which is 
connected via a branch channel 3 1 to the pressure chamber 4. 

Ventilation of this sort is provided also in the embodiments shown in the further figures. For the 
sake of clarity, however, this ventilation is not shown in the further figures. Also omitted in the 
figures is the tool's own coolant supply via which the cutters of the tool can be supplied with 
coolant from a coolant supply on the machine end. Nevertheless, a built-in cooling of this sort 
can naturally be provided within the scope of the invention. 

Fig. 5 also shows a reamer according to the invention with three cutters 27 and an HSK interface 
29. For the sake of clarity, only the sections of the adjustment device belonging to the two cutters 
facing the viewer are shown with a dashed line. Again, exchangeable cutting inserts 27 are 
screwed in guide tracks 25 on the tool mounting basic element 100. Unlike the embodiment 
shown in Fig. 4, however, under each cutter S there is in each case a separate pressure chamber 
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104 which is locally limited to the cutter region which pressure chamber 104 is connected via 
connecting channels 120, 121 to the blind hole 10. Due to the smaller chamber volume and the 
smaller quantity of hydraulic fluid, there arises a more direct transfer of the force applied using 
the hexagon socket screw. 

5 

Also in the embodiment shown in Fig. 6 of the invention (a three-cutter reamer), only the 
sections of the adjustment device associated with the two cutters S facing the viewer are shown 
with a dashed line. The cutters S are individually adjustable. By means of pressure chambers 204 
which are located in each case below the tracks 25, the respective cutters S are radially 

10 adjustable. Each pressure chamber 204 is connected to a separate blind hole 210, 21 1 via its own 
connecting channel 220, 221 and thus can have pressure separately applied to it independently of 
the adjustment of the other cutters. In this manner, it is possible to compensate a balance error or 
concentric inaccuracy of the tool suspension or, say, to define a cutter as rough-cutting with a 
greater radial excursion than the two others in order to assign a purely supporting function to, 

15 say, two cutters while only one cutter is actually cutting. 

Besides the use of the adjustment device according to the invention in reamers as is shown in 
Figs. 4 to 6, the adjustment device is also suitable for step tools, particularly step reamers, in 
which besides the cutters attached on the outer circumference of the tool mounting additionally 
20 centrally a tool shank of an insert tool is restrained in a holder using a clamping chuck. Standard 
clamping chucks or contraction clamping chucks can be used. However, the use of an expansion 
chuck is particularly advantageous, the reason being that in fine machining tools configured in 
this way, parts of the adjustment apparatus can be used simultaneously as a component of the 
expansion chuck. Step reamers in this configuration of the invention are shown in Figs. 7 to 13. 
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The tool 300 shown in Fig. 7 with HSK interface 29 has a hydraulic expansion chuck with two 
ring-shaped pressure chambers 1 7 in which a tool shank 1 3 is restrained. The two ring-shaped 
pressure chambers 17 of the hydraulic expansion chuck are interconnected via connecting 
channels 45. Via a further connecting channel 321, the expansion chuck is connected further to a 
5 blind hole 310. The step cutters S of the step tool are formed by exchangeable cutting inserts 27 
which are applied on a diameter extension of the tool in tracks 25. The cutters S of the 
exchangeable cutting inserts 27 are radially adjustable by means of an adjustment device, the 
adjustment device having a ring-shaped pressure chamber 304 in the front region of the cutters S 
which is connected via a connecting channel 320 to the blind threaded hold 310. Using a screw 
10 which can be screwed into the threaded hole 310, the pressure in the ring chambers 17 of the 
expansion chuck and the ring chamber 304 of the cutter position adjustment device can be 
simultaneously increased. 

For example, a centrally restrainable reamer tool 50 can be restrained in the hydraulic expansion 
15 chuck. A tool 50 of this sort is shown in Fig. 7a in an exemplary fashion. In the resulting overall 
tool, the centrally restrained reamer is then assigned the function of reaming out a first step bore 
section with a small diameter while a second section of the step bore with a larger diameter is 
reamed out with the cutters S on the diameter extension of the overall tool. 

20 The step fine machining tool with the hydraulic expansion chuck is particularly suitable for 

processing bore holes in which the first bore section with the smaller diameter is relatively deep. 
In this case, in order to enable a reaming of the bore hole in a work procedure before and after 
the step, as a prerequisite the insert tool 50 must be relatively long, i.e., the cutters 52 of the tool 
must be relatively far from the restraint E in the expansion chuck. With the expansion chuck, a 

25 well centered restraint can be achieved so that the concentric error accumulating up to the tool 
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point is very small and long tool lives and low deviations can be obtained. At the same time, the 
added cost for the expansion chuck compared to conventional clamping chucks remains within 
limits due to the synergy effects with the adjustment device according to the invention. The 
adjustment of the radial position of the step cutters S serves on the other hand to maintain the 
5 high dimensional accuracy in the prebore section also in the region of the larger diameter of the 
bore hole. 

The insert tool 50 shown in Fig. 7a for restraint in the central hydraulic expansion chuck of the 
tool according to the invention in the embodiments in Figs. 7 and 8 through 13 provides 
10 moreover a built-in coolant supply. Via a central cooling channel 54 along the tool's longitudinal 
axis, coolant can be fed from a coolant supply provided on the machine end via distribution 
channels 56 to the cutters 52 which emanates on outlet openings 58. It is possible to use the 
lubricant employed for cutter cooling/chip removal also for filling the pressure chambers of the 
adjustment device according to the invention or rather of the expansion chuck. 

15 

A further embodiment of the fine machining tool according to the invention is shown in Figs. 8 
to 11. 

In contrast to the embodiment of the invention shown in Fig. 7, a positional adjustment of the 
20 (three) step cutting edges is possible here independently of the restraining pressure of the 

expansion chuck. In the embodiment in Fig. 7, the pressure chamber of the adjustment device is 
placed under pressure by tightening the same screw as the pressure chambers of the expansion 
chuck. In contrast, in the embodiment shown in Fig. 8, there is no pressure coupling between the 
pressure chamber 404 of the adjustment device for adjusting the position of the step cutting 
25 edges and the pressure chambers 1 8 of the hydraulic expansion chuck. 
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As can be seen particularly in Fig. 9, two separate blind holes 410, 41 1 for holding pressure 
screws are provided on the tool mounting basic element 400. The blind hole designated as 410 is 
connected via a connecting channel 420 to the pressure chamber 404, while the blind hole 
5 designated as 41 1 is connected via a further connecting channel 421 to the pressure chambers 18 
of the hydraulic expansion chuck. Pressure regulation on the screws thus takes place separately 
for the hydraulic expansion chuck and the adjustment device. 

A bush 6 is placed on the tool mounting basic element 400 which bush 6 is shown in detail in 
10 Fig. 11. The basic element 400 and the bush 6 enclose the ring-shaped pressure chamber 404 
which is connected to the blind hole 420 and a ventilation hole (not shown) via the channel 421 
drilled into the basic element 400 and a ventilation channel. The pressure chamber 404 is 
indicated in Fig. 1 1 using a dashed line. As can be seen, it is located axially at the height of the 
tool comer of the cutter S. The cutter S is formed on an exchangeable cutting insert 27 which is 
15 held in a track 25. 

The cutting inserts protrude on their front end somewhat over a shoulder 44 on which the 
expansion bush 6 tapers. On the inside, the region forming the pressure chamber 404 is also 
bordered towards the tool point by a shoulder 46. The shoulder 46 extends essentially on a plane 
20 [level] with the axial cutting edge of the exchangeable insert 27. Under the tool corner, there is 
thus a material weak point 45 in the material course of the bush 6. In this manner, a particularly 
large deformation of the outer wall of the pressure chamber 404 below the tool corner is caused 
and simultaneously the material in the front region (towards the tool point) of the expansion 
bush 6 is decoupled from the extension wall. 
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The bush 6 has on the inside on the regions 30, 40 on which it is pressed onto the tool basic 
element 400 a good surface quality in order to ensure a snug fit of the bush 6 on the basic 
element 400. 

5 A certain sealing of the pressure chamber 404 takes place already in this manner. Additionally, 
on one side of the pressure chamber 404 on the axial end of the bush 6 as well as on the opposite 
side of the pressure chamber 404 on the basic element 400 in each case a circumferential groove 
is provided which upon assembly of the bush is filled with solder or filler metal and thus allows a 
rigid soldering of the bush 6 on the basic element 400 and thus a good sealing of the pressure 
10 chamber 404 to the outside. 

Fig. 12 shows the expansion bush 606 as a modified embodiment. In terms of the essential parts, 
it has the same design as the expansion bush shown in Fig. 1 1 , but it has a ring-shaped pressure 
chamber 604 molded into the material of the bush, which pressure chamber 604 can be 
15 connected via a drilled-in channel 620 to a corresponding pressure means supply and would thus 
also be adaptable to a tool mounting basic element 400 with minor modifications. 

On the tool mounting basic element 400, moreover, an expansion lining 8 is slid into the central 
tool holder 12 which is also soldered to the basic element 400 and is thus fastened on the basic 

20 element 400 in a manner that is sealed to the environment. Between the expansion lining 8 and 
the basic element 400, two ring-shaped pressure chambers 1 8 are enclosed which are connected 
via narrow slots. The pressure chambers are connected via the connecting channel 421 to the 
blind hole 411 with which the restraining pressure of the clamping chuck is controlled. Due to 
the lower wall strength toward the outside of the pressure chamber 404 and the inside of the 

25 pressure chambers 18 than on the side directed towards one another, there arises only a marginal 
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mutual influence between the two expansion chuck hydraulics so that the position of the cutters 
S can be adjusted independently of the clamping force of the hydraulic expansion chuck with 
great precision. In order to hold dirt or oil residue clinging to a tool shank, an additional 
circumferential groove 25 is provided moreover on the inside on the expansion lining. 

5 

Finally, Fig. 13 shows an embodiment of the step fine machining tool according to the invention 
in which the pressure chamber 504 of the adjustment device is connected via a radially drilled-in 
connecting passage 19 to the pressure chambers 180 of the hydraulic expansion chuck. The 
expansion bush 506 placed outside on the tool basic element 500 has on its rear section an inner 
10 winding 16 with which it can be screwed onto a corresponding outer winding on the basic 
element 500. On the front side, another seal 15 is provided moreover to seal the pressure 
chamber 504. 

The screw provided for adjusting the pressure was not shown in any of the shown embodiments. 
15 However, it is clear that within the scope of the invention, sealing measures to seal the clamping 
hydraulics can be undertaken. In particular, it can be provided that the screw does not directly 
reduce the hydraulic fluid volume but does this instead via a piston which is guided in a 
hydraulic cylinder in a well sealing manner. 

20 Besides pressure control via a hexagon socket screw by means of an Allen key, etc., there exists 
for the named embodiments a further expedient configuration involving an attachment on the 
hexagon socket screw, e.g., a thumb wheel provided with a marking. Using a scale plotted over 
the circumference of the thumb wheel to be placed thereupon, it is then possible through 
alignment of the marking on the wheel with the scale to effect direct control of the cutting edge 

25 adjustment. Besides the invariable geometry of the tool mounting, the scale necessarily relates to 
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specified operating quantities of the adjustment device, i.e., say, the temperature, hydraulic fluid, 
etc. The identifier plotted as the scale can thus replace only under the specified conditions an 
iterative cutter adjustment (turning of the screw, measurement of the cutter adjustment on the 
cutter, retightening of the screw, etc.). However, even under different operating conditions, the 
5 operator is provided with an initial point of reference regarding how far to turn the screw in order 
to produce the desired cutter adjustment. 

Fig. 15 shows a scale as described above. In the shown example, an angular segment of 22.5° 
corresponds to a positional adjustment of the cutter by 2/1000 mm. The scale thus represents a 
10 linear transfer function of the screw turning to adjust the cutter (<p/e). 

A transfer function of this sort can be taken quantitatively from Fig. 14. It is shown that after an 
initially underproportional rise in the cutter adjustment per angular segment screw turn, a linear 
relationship (screw turn / cutter adjustment) ensues (1 0 ). The linear region between the two points 
15 lo and h (Al) is shown on the scale in Fig. 15. A screw turn of 135° (Aq>) corresponds to a cutter 
adjustment of 2/100 mm (Al). The operator obtains the start point lo of the measurement range in 
that it concerns the first screw turn in which the operator must exert force which exceeds a 
certain value. 

20 Naturally, deviations from the shown variants are possible without leaving the basic idea of the 
invention. 

Although the best mode contemplated by the inventors of carrying out the present invention is 
disclosed above, practice of the present invention is not limited thereto. It will be manifest that 
various additions, modifications and rearrangements of the features of the present invention may 
25 be made without deviating from the spirit and scope of the underlying inventive concept. 
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In particular, a pressure measurement in the pressure chamber could be provided using piezo 
sensors, it being possible for the cutter adjustment to take place via an allocation of pressure 
values to corresponding adjustment values. An automated cutter adjustment could also be 
implemented in this manner. 
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